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DETAILED ACTION 

1 . Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 

This office action is in response to the reply filed 8/21/2009, wherein claims 1 and 
14 have been amended. 

Status of Claims 

Claims 2, 8, 15 and 21 have been cancelled. 
Claims 1, 3-7, 9-14, 16-20 and 22-26 are pending. 

Response to Arguments 

2. Applicant's arguments, with respect to all the rejection(s) of claim(s) 1 , 3-7, 9-1 4, 
16-20 and 22-26 have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made below. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1, 3-7, 9-14, 16-20 and 22-26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nakamoto (US 2002/0060514, pub. Date: 5/23/2002), Ruoff et 
al (US 5,547,748, issued: 8/20/1996), Lieberetal (US 6,159,742, issued: 12/12/2000) 
and Iwamura et al (US 2002/0061397, pub. Date: 5/23/2003). 

Nakamoto teaches a field emission cold cathode of a lateral type, a 
manufacturing method thereof, and a vacuum micro-device (Pg 1 [0003]). Under these 
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circumstances, in a field emission cold cathode device of a lateral type and a vacuum 
micro-device using it, a device structure and a manufacturing method that can achieve 
low driving voltage, high emission efficiency, and a high integration degree are sought 
for (Pg 1 [0012]). Despite applicant's limitation of a nanocapsule, no difference is seen 
between the nanocapsule of the present invention and the nanotube of Nakamoto. 
Nakamoto teaches that fullerenes and carbon nanotubes are both allotropes of carbon 
and are basically the same nature. Furthermore the fullerene are hollow, but an onion- 
like fullerene in which many layers of low-order fullerenes fill a high-order fullerene like 
an onion exists [0053]. Furthermore a fullerene can also nest a metal in its hollow 
portion [0055]. 

Regarding claims 1, 5, 14 and 18: Nakamoto teaches a method of depositing 
fullerenes or carbon nanotubes onto a substrate by an electroplating process performed 
for about 4 minutes, the plating layers have a thickness of about 4 and 0.5 micrometers 
(Pg 5 [0071-0072]) and are performed by an electroplating process (Pg 5 [0064]). The 
electroplating process is further describes in Sheet 4, Figures 7A-C. As such it's 
expected that the process taught by Nakamoto results in a nanocapsule thin film, as the 
process steps described by Nakamoto are the same process step described in instant 
claims 1 and 14. 

Regarding claims 6-7 and 19-20: Nakamoto discloses an electroplating process 
having voltage sets at 100V, 10V and 0V (pg 5 [0071]). It would have been obvious to 
one of skill in the art to vary the potential of the external electrical field, especially since 
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Nakamoto describes another embodiment with a driving voltage of about 7V (Pg 5 
[0068]), considering that 6V is about 7V. 

Regarding claims 13 and 26, it is required that the thin film comprise carbon 
nanocapsules in a range of 20-100% vol. It would have been obvious to one of skill in 
the art to adjust the plating solution (Pg 5 [0071]) composition which is precipitated with 
the carbon nanotubes desired, to achieve a desired result. 

Nakamoto fails to teach the carbon nanocapsule used to make the carbon 
nanocapsule thin film to comprise a functional group that carries at least one charge 
after dissociation, as recited by claims 1, 9-12, 14 and 22-25. Nakamoto also fails to 
teach the carbon nanocapsule to be hollow or metal filled with a polyhedral structure 
having a balls-within-balls structure or a concentric multi-layer of closed graphite sheet 
structure, as recited by instant claims 1,3-4, 14 and 16-17. 

Rouff teaches the encapsulation of metals inside of multi-layers polyhedral shells 
of carbon/graphite (nanoencapsulates). Many materials, such as metals, metal- 
carbides, transition metals, alloys, etc can be encapsulated. Some of these 
nanoencapsulates exhibit ferromagnetic and paramagnetic properties and have uses in 
the biomedical field as well as in recording media and composite materials (Abs). The 
nanoencapsulate has a polyhedral outer shell of nested, concentric layers of carbon 
(multi-layers of concentric closed graphite sheet structure) and the outer diameter of the 
nanoencapsulated is preferably between 10nm and 500nm (Col. 2, lines 31-40). 

The nanoencapsulates may be reactive at the strained corners, enabling them to 
be derivatized or functionalized with a variety of molecules, such as amines (defined by 
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the instant claims to have a positive charge after dissociation), thiols and carbanions. 
Chemical modification of nanoencapsulates will be useful for changing their physical 
properties such as solubility to enable purification, and for attaching other chemical and. 
or biochemically active species (Col. 8, lines 52-67). 

Lieber teaches a carbon-based nanotube, bonded at the end with a linking group. 
The linking group can include a functional moiety selected from the group consisting of 
amino, amido, carbonyl, carboxyl (defined by the instant claims to have a negative 
charge after dissociation), alkyl, aryl, ether and ester (Col. 1, lines 55-62). These 
nanotubes have a diameter of 1 -200nm. Lieber defined the term nanotube to mean a 
hollow article (Col. 2, lines 25-26). 

Iwamura teaches an onion-like carbon thin film and methods of producing said 
thin film, with a film thickness of 20nm or more and has clusters of an onion-like carbon 
thin film, in which each cluster has a diameter of 4nm or more. This carbon-thin film of 
the present invention is very useful in terms of availability in various industrial fields, as 
a hard protective film or a solid lubricating film, etc (Abs.). Fig. 2 of Iwamura clearly 
demonstrates balls-within-balls structures with a polyhedral shape. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Nakamoto/Ruoff/Lieber and 
Iwamura to arrive at the instant invention. One of skill in the art would have been 
motivated to substitute the carbon nanocapsules taught by Nakamoto with the metal 
filled carbon nanoencapsulated taught by Ruoff or the hollow carbon nanotubes taught 
by Lieber, as both Ruoff and Lieber teach carbon nanotubes/capsules comprising 
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functional groups bonded to the carbon to achieve a desired set of results, such as 
ferromagnetic and paramagnetic properties or chemical modifications that change the 
physical properties of the carbon nanocapsule, such as solubility and for attachment of 
other chemical species, as taught by Rouff. One of skill in the art would have also 
known that the internal structure of the carbon nanocapsules could vary and be 
concentric multi-layers of a closed graphite sheet structure or an onion-like structure 
(balls-within-balls structure), as both were well known in the art at the time the invention 
was made and one of ordinary skill in the art would have been motivated to elect one or 
the other depending on the desired results. Finally one of skill in the art would expect 
reasonable success because Nakamoto teaches carbon nanotubes/nanocapsules that 
can be hollow, or comprise a metal in the hollow portion, and which can comprise multi- 
layers of carbon, such as an onion would. 

Conclusion 

No claims are allowable. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Berrios whose telephone number is 
(571)270-7679. The examiner can normally be reached on Monday-Thursday: 7:00am- 
4:00pm (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Woodward can be reached on (571) 272-8373. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JB 

/SUE LIU/ 

Primary Examiner, Art Unit 1639 

/MP WOODWARD/ 
Supervisory Patent Examiner, Art Unit 1615 



